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A negative Poisson's ratio in a solid defines the counter- 22 intuitive lateral widening upon application of a longitudinal 23 tensile strain. The phenomenon, also described as auxetic 24 behaviour [1] , has a wide range of potential technological 25 applications such as indentation resistant materials, 26 improved honeycomb dielectrics, self-adaptive vibration 27 damping materials, molecular membranes and actuators or 28 sensors for MEMS applications, shear resistant materials, 29 improved sound and shock absorption, naturally simplisti- 30 cally curved (dome-shaped) surfaces, and medical applica- 31 tions such as artery dilators. The progress in the study of 32 auxetics for these practical uses has been the subject of sev- 33 eral review articles [2] [3] [4] [5] . The first synthetic auxetic materials 34 were foams and microporous polymers, where structure on 35 the microscopic scale was fabricated to give so-called, re- 36 entrant geometries that underwent lateral expansion upon 37 stress [6, 7] . A few crystalline solids have also been reported 38 as having negative Poisson's ratios on the basis of their 39 experimentally measured elastic stiffness matrices from sin- 40 gle crystals, including certain elemental metals [8] , the silica 41 polymorph a-cristobalite [9] , the oxide paratellurite, a- 42 TeO 2 [10] , and the zeolite mineral natrolite [11] . For some 43 of these materials, attempts have been made to relate nega- 44 tive Poisson's ratios to atomic-scale structure by visualizing 45 crystal structures as being made up of rigid building units 46 linked by flexible hinges [11] [12] [13] , akin to the models used to 47 explain the behaviour of auxetic polymers. For the elemental 48 metals a specific mechanism, based on the interactions 49 between hard spheres in specific crystal planes that give rise 50 to auxetic behaviour, was proposed [8] . 51 It is noteworthy that although there are many published 52 reports of experimental measurements of single-crystal 53 elastic constants of a variety of materials [14] , there are 54 actually relatively few quoted examples of materials with 55 negative Poisson's ratios. In looking for a more detailed 56 understanding of the origin of negative Poisson's ratios in for the materials that we consider below). An important observation from the two plots in Fig. 1 properties [43] .
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The second class of "outlying materials" on Fig. 1 Bathurst and Rothenburg [52, 53] showed that: Eqs. (7) and (9) 
